In order to show the peculiarities of the Standard model we begin with a brief presentation of the 153 general theory of homogeneous cosmological models. 
Space-time metric

155
Any construction of a space-time model begins with the establishment of its metric. For cosmological models the metric in conventional notation has the common form: ds 2 = c 2 dt 2 − dl 2 . It is convenient to determine the following alternative functions, related by the equation cs 2 k χ + k sn 2 k χ = 1:
sin χ for k = 1, χ for k = 0, sh χ for k = −1,
cos χ for k = 1, 1 for k = 0, ch χ for k = −1.
(1)
Then the cosmological principle, according to which everything in the universe on large scale at each moment is distributed uniformly and isotropically, is accepted, so that all points of space are equal. Everything that occurs in each of them and with respect to them is completely the same. This leads to the metric of space:
where η and χ are dimensionless (conformal) time and spatial coordinates, with k=1,0,−1 156 corresponding to closed, flat, and open space, respectively, R(η) is the radius of curvature, and parallel and pole; the latter is not the center of the parallel, and a ray goes along the meridian, which is not a straight line.) The connection of l and r with a radius of curvature is expressed by the following equations: l = R(η)χ, r = R(η) sn k χ,
wherein l > r at k = 1, l < r at k = −1, and l = r at k = 0.
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The adoption of a space metric defines all geometric properties of space. For example, the volume of space in a sphere whose points lay on the distance l = R(η)χ from O (χ = 0). A radius of the sphere is R(η) sn k (χ 0 ) for k = 0 is equal to V(η, χ) = R 3 (η)4π
For k = 1 the total volume of the space, 2π 2 R 3 (η), is finite, since χ ≤ π. For k = 0, it is formally 162 necessary to replace sn k (2χ 0 ) by its Taylor series representation up to the χ 3 0 term.
163
The conformal time η is connected with the usual time, which is fixed by the value of the density, by the equality cdt = R(η)dη. In these variables, the metric takes the form of the Friedmann-Robertson-Walker metric:
The Friedmann Equations
164
From the equations of the Einstein theory of gravitation (GR) with the metric (3), two equations 165 for the radius of curvature can be derived, known as the Friedmann equations:
Here ρ is the total mass density of matter and radiation, P is their total pressure, and Λ is the 167 cosmological constant.
168
The terms with the cosmological constant in Eqs. (6)-(7) can be appended to the first term in each expression, which allows us to determine the total mass density and pressure, as well as the gravitational mass density:
To satisfy these relations, it is necessary to determine the density and pressure corresponding to the cosmological term as follows:
It is negative pressure that produces repulsion.
169
Then the equations can be written in shorter form:
or, for a scale factor a = R R 0
The past corresponds to the values a < 1; at the current epoch t = t 0 , R = R 0 , a = 1, and redshift 171 z = 0; and for the future a > 1, −1 < z < 0. According to its definition, the scale factor is tied to the 172 current epoch.
173
For compatibility of the equations, an additional condition is required:
where the new variable, H =Ṙ R , like the radius of curvature, depends only on time. We call it the "Hubble parameter." Its current value, H 0 , is the Hubble constant. The relation (13) can be interpreted as the condition of adiabatic expansion of space along with its contents, since it implies that the differential of the total energy in volume V satisfies d(c 2 ρ t V) = −P t dV.
Equation (10) also yields an equation that the Hubble parameter obeys:
Non-interacting components
174
After the annihilation of electron-positron pairs, the composition of the universe became simpler,
175
and since then its components have been the non-relativistic matter (including baryons and dark 176 matter), radiation, neutrinos, and so-called dark energy (formerly called the vacuum), whose density 177 and pressure are given by formulas (9). Of course, at high temperatures the matter was relativistic, but 178 then its abundance was small. Similarly, due to the finiteness of the mass, at low temperatures neutrinos 179 transformed from ultrarelativistic to relativistic (moderately or weakly) or even non-relativistic, but by 180 then their mass fraction was small and difference of their masses from zero do not affect evolution 181 of the universe [32] . Therefore, we assume that during the entire evolution of the universe over the 182 period under consideration, the matter has not exerted pressure. This means that the matter has been 183 non-relativistic (dust-like), while all kinds of neutrinos can be treated as ultra-relativistic.
184
We can assume that during this period the four components did not interact with each other. Dark 
191
In view of the foregoing, the equations of state of the four indicated components: the dust matter (d), the radiation (r), neutrinos (ν), and dark energy (Λ) are written in the form
The condition (13) is fulfilled for each non-interacting component separately:
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The equations are easily integrated, which provides the evolution of the densities of the components:
Here, as above, the index 0 means belonging to the current epoch. In theory, the critical density, which plays an important role, and the fraction of all components in it are defined as:
The sign of differences ρ t − ρ c and Ω t − 1 coincides with the sign of k. If ρ t − ρ c = 0 then Ω t − 1 = 0 and k = 0. The shares of individual components are also determined:
The densities of the components are expressed in terms of the current critical density and their current shares in it:
Since radiation and neutrinos evolve in the same way, one can introduce their common density and pressure:
Using introduced quantities, the second equation for the scale factor (12) is rewritten in the form:
The first equation has already been taken into account in formulas (21). A solution of equation (23) 194 represents an implicit dependency of the scaling factor on time. At the right hand of (23) background or relic radiation allow us to do so. However, it is impossible in principle to look behind 207 the geometric horizon.
208
In cosmology, several concepts of distances can be introduced. McCrea [33] was the first to pay 209 attention to this, and gave definitions of the distances.
1. A metric distance l, which is the distance along the line of sight drawn from the observer with 211 fixed angles (see formula (3)).
212
Other distances are determined by a common principle: the expression for any value in an 213 expanding and, generally speaking, non-planar space, is written down, and then this expression 214 is equated to the expression that would be true for the usual Euclidean space at a given distance.
215
The distance is named according to the quantity for which formulas are written. Usually, the 216 following distances from the observer are used (we define these at an arbitrary epoch, t = t(η),
217
but for the selected point where we, humanity, are located). 3. For the parallax l pl = R(η) sn k χ, which is the radius of the sphere, but rather with a quasicenter
234
at the point to which the distance is measured, and at the time of the measurement. 5. For the apparent bolometric luminosity (called also photometric distance) l bb = l pl R(η)/R(η−χ), where in addition to the difference in the passage of time, the loss of radiative energy due to redshift is taken into account. If the luminosity of an object located at the position corresponding to the radius of curvature R(η) is equal to L O , then the observed luminosity according to the definition of distance derived from the bolometric brightness is equal to:
To obtain the current values of these distances, it is necessary to substitute η = η 0 , and R(η 0 ) = R 0 . Modern distances are related as follows:
Since z ≥ 0, in this chain of equalities the magnitude of the distances decreases from left to right.
238
The velocity of change of metric distance, which is the expansion rate at an arbitrary epoch, η, complies with the Hubble-Lemaître law:
The Hubble distance, at which the expansion velocity is equal to the speed of light, is l H = c/H; the 239 current Hubble distance is l 0 H = c/H 0 .
The relationship between speed and redshift is more complex than that between speed and distance [34] . At the current epoch the relation is: Modern cosmology has become a science based on observational data, which now have sufficient accuracy to construct a model that adequately describes the real universe. The most important aspect is the inference that space is very close to flat, which leads one to assume that k = 0. In this case the radius of curvature is infinitely large and should not appear in expressions for quantities that have physical meaning. Therefore, as is often done, we adopt for its contemporary value the Hubble distance: R 0 = l 0 H = c/H 0 . Then the metric (5) can be rewritten as:
Of all the cosmological parameters, the current temperature of the radiation, which is very close depends only on its temperature, and does not change.
260
Since radiation and neutrinos are ultrarelativistic, their mass densities are proportional to the fourth power of their temperature. For radiation according to the Stefan-Boltzmann formula,
where a SB = (8π 5 h/15c 3 )(k B /h) 4 is called the Stefan constant. For six types of neutrinos, which are fermions rather than bosons,
Together, radiation and neutrinos have a density
The Current relative fractions of radiation, neutrinos, and their sum are obtained as follows:
The main gravitational component of the mass of the universe, according to modern concepts, is 
The rest is a fraction of the dust,
267
Cosmological densities are very low, much lower than current densities in astronomical objects. Even in interstellar space, in each cubic centimeter there is an average of ∼ 1 hydrogen atom. The densities of the cosmological components correspond to the following numbers of hydrogen atoms in a cubic meter (not cm): 
Basic dependencies
273
Substituting into equation (23) k = 0 and dividing the variables, we obtain the relationship between the time and scale factors. Using the relationship cdt = l 0 H a(η)dη, and the relationship between the time coordinate and a, we derive:
If we introduce the notation (Ω 0 rν
and make the change of variable a = x/x 0 , then the equation (23) will be transformed into and the relations between the variables take the form
The 
277
The two integrals are computed numerically, although approximate representations of the 278 integrals are possible as well. For small x, relatively simple formulas can be obtained: 
Here r = 1 + βx, q = 1 + r. These formulas represent the integral I 1 with a relative discrepancy of 280 10 −6 for x ≤ 1.9, 10 −5 for x ≤ 2.5, and 10 −4 for x ≤ 3.2. The accuracy of the formula for I 0 is somewhat 281 higher: the value of 10 −6 is already achieved for x ≤ 2.1, 10 −5 for x ≤ 2.9, and 10 −4 for x ≤ 3.6.
282
For large values of the argument, the behavior of the integrals is substantially different. The 283 integral I 0 from x → ∞ has a finite limit, while I 1 tends to infinity. Approximately, they can be 284 represented as follows: 
289
It should be emphasized that the scale factor a and the redshift z are tied to the current epoch, and that they change with increasing age of the universe. At the same time, the variable x is associated only with time t (through the radius of the curvature R), while the parameters β, H Λ , and η * are strictly
49 · 10 55 g (the mass of dust matter in a sphere of radius R) and W = 4πρ rν R 4 = 4.22 · 10 80 g · cm do not depend on time, as is also the case for the density ρ Λ = ρ 0 Λ , which is proportional to the cosmological constant Λ. These values can be used to express the variable x and other parameters:
. (43) The variable η is directly connected with time and expressed through η * and x. In the expressions for total mass density
and gravitational mass density
the mass density of dark energy is constant, while others decrease with time. Therefore, at different 292 epochs the components have played different roles.
293
At certain points in time, the densities become equal. Since the components give different 294 contributions to the gravitational mass density -the radiation gives a double positive contribution,
295
and the vacuum gives a double negative one -their effect on the gravitation is different at different 296 times. All of these moments are given in Table 1 , which lists the values of the parameter x, the redshift 297 z, and the coordinate η, the fraction of the full age and the age of the universe itself at the corresponding In the flat model, sn 0 (χ) = χ, the quasicenter and real center of spheres coincide, the parallax distance and the radius of a sphere are equal to the metric distance: l pl = r = l. In the Standard model the expressions for l/l 0 H and the dimensionless velocity of the expansion v/c coincide as well. Indeed, at any moment:
In the Standard model the metric distance from the observer in the current universe to a location with coordinate χ is given by the formula following from (26) and (38): The equalities (25) can be rewritten as
In what follows, we refer mainly to current values and use dimensionless distances, measuring them in terms of the Hubble distance according to the schemel = l/l 0 H . Therefore, all distances are expressed (as v/c in (46)) via the metric distance:
Figure 1 plots dependences of distances on the variable x (left) and redshift z (right).
304
Let us consider three additional moments in time corresponding to particular events. The first 305 event was the phisical horizon (about z = 1000), the second was when the angular size distance had its 306 maximum value (z = 1.6302), and the third was when the current metric distance equaled the Hubble 307 distance (z = 1.4233). These data, and also for comparison, the moments corresponding to several 308 characteristic values of redshift, are given in Table 2 , serving as a continuation of Table 1. Table 3   309 lists the values of the distances to the points indicated in Tables 1 and 2 . The rate of change of the are given in Table 4 . 
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The acceleration of the cosmological expansion is determined by the first equation in (12):
As already mentioned, in the gravitational mass density ρ g = ρ d + 2ρ r − 2ρ Λ densities ρ d and ρ r decrease with increasing age of the universe, while ρ Λ = ρ 0 Λ . Therefore, in the numerator of the last fraction in (50), the relative importance of the first term increases with time. At the present time (x = x 0 ), the gravitational mass density is negative: ρ 0 g = ρ 0 d + 2ρ 0 r − 2ρ 0 Λ = −1.0677 · 10 −29 g/cm 3 , so that the expansion occurs with an acceleration. But the acceleration at the current Hubble distance (speed equal to the speed of light) is onlẏ
In the distant future at t → ∞ (η ∞ = 4.4514)
Thus, the scale of the universe will increase exponentially, so that a second inflation will take place,
315
which we will discuss in more detail later. However, according to (52), an exponential expansion 
319
The speed of expansion of space at the Hubble distance is, by definition, equal to the speed of light. The velocity of recession of the Hubble distance is derived using equation (15):
According to this formula, at the beginning of the expansion the velocity is close to the two speeds of light, decreasing with time, and in the distant future it will approach zero. Acceleration at the Hubble distance increases with time, but remains finite:
Acceleration of the distance itself is negative:
From these formulas it is clear that the accelerations are of the same order as the product of the 
333
Let us find the dependence of the change of z on the age of the universe according to the Standard 334 model. Since for this relation the dependence of the radius of curvature on time is significant, we 335 will write R(t) without changing the notation. The redshift of lines in the spectrum of some object 336 at a location corresponding to time t = t(η) from the beginning of the expansion, and observed at 337 a position corresponding to the fixed time t 0 = t(η 0 ), is determined by the well known formula
Then z is uniquely related to time t, and equal to 0 at the observer's location, 339 z = 0. For the complete definition of z, both times should be specified as arguments, i.e., z(t, t 0 ).
340
However, this is traditionally not done, since the epoch of t 0 is fixed; in the past z > 0 and in the future 341 −1 < z < 0 with respect to t 0 . At this point we adopt a more detailed designation.
342
After some time has passed, the age of the universe has increased and the epoch to which redshifts are attached has moved to the moment t 0 = t(η 0 ). Then an object at a given redshift has moved to time t = t(η ) without changing its spatial coordinate χ. A connection between the moments of emission of radiation and its reception by the observer does not change in terms of the conformal coordinates, and the difference between the times of the observer and the object is preserved:
In particular, the infinitesimal displacements are equal as well: dη 0 = dη. Using the relation cdt = R(t)dη at times t and t 0 , we obtain the relation between the differentials of time and the derivative of one with respect to the other:
The last relation between the passage of time of the object and the observer has already been used in 343 section 3.5 for the transformation from a parallactic distance to a distance measured according to the 344 flux of photons.
345
To detect changes of z, one must measure shifts of lines in the spectrum of a source (with the same value of the χ coordinate) at different times. The difference between the times should be much smaller than the times themselves, so increments of values can be replaced by their differentials (infinitesimally small), and it is sufficient to determine the derivatives of the variables. Using (57) we find:
From the latter we obtain ([36])
(59) The dependence of H on z is derived if x is substituted by x 0 /(1 + z) in (37).
346
A change in the redshift will result in a change in the observed luminosity of objects. The rate of change of the photometric distance in the current epoch, as follows from the equalities (24), (48) (its boundary parts l 0 bb = l 0 (1 + z)) and (59), is equal (in accordance with Table 4 ) to:
Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 1 April 2019 doi:10.20944/preprints201904.0005.v1 redshift at z > 13.2. The effect is stronger for more distant objects, although it is unclear whether 360 any radiating objects existed, since such redshifts correspond to times < 326 million years from the 361 beginning of the expansion, less than a fraction 0.0238 of the current age of the universe. It is most convenient to measure changes in all of these quantities when observing the L α -forest,
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which corresponds to shifts of the L α line in the spectra of distant quasars due to gas clouds located decades up to hundred of years. The luminosities of objects do not change as well at least in average.
368
Despite the importance of this effect to test the theory, any possibility of observing it with modern instruments would require a very long time interval between observations, from hundreds to thousands years, since λ(t 0 )/λ(t) = 1 + z(t, t 0 ), then dλ 0 /λ 0 = dz/(1 + z), and
For example, if we assume that the accuracy of measurements of a relative shift of lines is dλ/λ = 369 dz/(1 + z) = 10 −6 then for z = 4, as seen from 
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The equation of motion of a photon traveling to the observer (that is, to us) is χ = η 0 − η; therefore, the place and time of its exit are related by the equality χ e = η 0 − η e < η 0 . So, the equation of motion can be rewritten as follows: χ = χ e + η e − η. Therefore, the distance from the observer to the approaching photon is
The parameter η is limited. For t = ∞, it is equal to η ∞ = 4.4514. The distance can only equal 
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The first horizon is called geometric (we recall that the physical horizon is the sphere of last 391 scattering at z ≈ 1000), while the second horizon can be called the kinematic or dynamic horizon.
392
Other names are also used, borrowed from the terminology of the theory of black holes. The geometric 393 horizon is called the particle horizon, and the kinematic horizon is called the event horizon. These 394 names were introduced by Rindler.
395
At an arbitrary epoch, η, the first and second horizons are determined by the equations with such coordinates never reach our location. According to the equality η e + χ e = η ∞ , it would seem 405 that the photon still must reach the observer at least over an infinite time, but even that is impossible.
takes some additional vertical space Table 2 , it moves away from us with a speed of H 0 l = cl = 1.51c, and earlier its speed was greater. At the distant past, when neither the Earth, nor even the Sun, existed (but the galaxies and stars of the 436 previous generations had already formed).
437 Figure 4 shows that the distance of a photon emitted sufficiently early at first increases, which 438 means expansion with a speed greater than the speed of light, faster than the photon speed. From the 439 point where the distance reaches a maximum, the photon begins to approach and finally arrives at our 440 location. However, as shown in Figure 5 , this is not possible if η e + χ e ≥ η ∞ , even if the equality is true.
441
Figure 5 left shows that a photon emitted at the second horizon, and which then travels along it, would 442 not arrive at the observer after an infinite time; in fact, the photon only recedes along with the horizon.
443
After an infinite time, such a photon will be at a distance l Λ ≈ 5.0 Gpc, since the factor η ∞ − η in the 444 formula (63) at χ e + η e = η ∞ tends to zero if t → ∞, while the factor a(η) → ∞, but their product 445 remains finite. A photon emitted at η e + χ e < η ∞ may, after a very long time, reach the current location 446 of our civilization, but one emitted at η e + χ e > η ∞ will only recede from us, eventually exponentially 447 fast. The reason for this is the accelerated expansion of space. Thus, galaxies located on the second 448 horizon and behind it will forever disappear from our field of view. These statements follow from the 449 formulas given below. 
The sum of the horizon conformal space coordinates is constant at all times, and the sum of the 
The current distance to the geometric horizon is l 
462
The velocity near the horizon is v 0 GHor = cη 0 = 3.32c, and the velocity of the expansion of the horizon 463 isl 0 GHor = 4.32c. The horizon will cross 4.32 light years in one year, which is equal to 1.33 pc, so that 464 1 Gpc will be added to the current 14.2 Gpc in 0.755 · 10 9 years if the speed of the horizon is equal to its 465 current velocity, and in 0.741 · 10 9 years if the increase of the velocity is taken into account.
466
The current distance to the second horizon is l 0 KHor = l 0 H (η ∞ −η 0 ) = 1.49 · 10 28 cm= 4.84 Gpc. The The velocities of the horizons at an arbitrary moment and their asymptotics for t → ∞ and
It is interesting to note that all points with fixed coordinate χ begin (at the initial instant of the that is t 0 − t crs = 9.80 billion years ago (earlier than the acceleration began), when the distance to 492 the horizons was 3.58 Gpc. Prior to this, the first horizon determined the initial possibility to make 493 observations (if there were observers at that time). Since then, the second horizon has become closer.
494
Note, however, that the horizon effects differ. The first horizon (in fact, not it, but the physical horizon)
495
limits the spherical region of space in which one can observe the past history of the universe, while the 496 second defines those areas of information that will never reach the observer. Suppose that at the current epoch (t = t 0 , η = η 0 ) humans emit a radio signal in some direction. The distance to it increases; for a value of the time coordinate η the distance will be equal to l ph = l 0 H a(η)(η − η 0 ), η ≥ η 0 . Its speed includes both the speed of expansion and the speed of light: For brevity, we omit the factor l 0 H , which means that we use distances measured in units of the modern
505
Hubble distance. On the way, the signal passes by objects with fixed spatial coordinates χ O = η 0 − η O .
506
Distances to these objects grow only due to the cosmological expansion, that is, increasing scale
The signal catches up with these objects when their distances from us 508 become equal, which occurs at the moment η mt , when η mt
Since η mt cannot exceed η ∞ , the signal can meet for a finite (although, Table 5 . It can be seen from the figure that the emitted signal reaches the objects only when n = 1, 2, 3, 4. The signal comes earlier to objects with larger values of η O , and hence smaller values of z O and l O . These objects are located closer to the position of the signal output at the moment of its emission. The signal only catches up to objects with n = 3 and 4, for which the values of η O are equal to 2.79 and 2.99, respectively, before they cross the second horizon. The condition of this is
758. The distance between the object, which is now almost on the second horizon (the current distance to it is 4.84 Gpc and its redshift is 1.72), and the signal forl 0
since, according to eqs. (38) and (41) time. In addition, it will increase asymptotically as an exponential function. These objects are carried 520 away by the exponential expansion, that is, by the repulsion of the dark energy. In models without 521 repulsion the second horizon does not appear.
522 Figure 8 , right shows the dependences of the coordinates x O , η O and χ O = η 0 − η O , as well as redshifts z O of objects that the signal will reach at the time corresponding to its coordinate x. The figure plots also the dependence of the time coordinate η on x. The signal emitted now will reach the second horizon when
The corresponding values are x h = 18.3, l ph = l KHor = 5.02 Gpc, and t h = 24.9 Gyr. At this time 
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The signal sent by us can reach distances only up to ≈5 Gpc to have any hope to get a reply.
527
Exponential expansion of space entrains radiation both going away from us and directed toward us.
528
Nevertheless, 5 Gpc is a very large distance, and inside the sphere of such a radius there are many reply. Then their signal will approach that place where humans were when we sent the first signal.
532
The distance of their signal to us will change according to the formulal ret = a(η)(η mt
. Any reply will arrive at Earth at time η ret = 3η 0 − 2η O .
534
If we want a reply to arrive at time η 0 ret , η 0 < η 0 ret < η ∞ , then such a civilization should have
In an extreme case, if we assume that η 0 ret = η ∞ , 536 then the condition η ret < η ∞ imposes a restriction on the coordinate
restriction coincides with the condition that the signal reaches the object (civilization) before the 538 latter reaches the second horizon. The restriction on the spatial coordinate is as it was previously:
540
It is clear that it makes sense to send a signal to objects located closer than several dozen light 541 years, otherwise any possible reply would take too long. Undoubtedly, it will be necessary to limit the 542 search within our Galaxy and even the immediate vicinity of the solar system. Even in this case the 543 signals must either be sent in a very narrow cone, or they should be sufficiently energetic so that they
544
can be received at a greater distance.
545
Although the above arguments have a purely theoretical or even academic character, they establish 546 restrictions on the limits imposed by the model. They can be related either to epochs when our 547 civilization on the Earth has not existed yet, or has not been able to realize connections with other 548 civilizations, or to the epochs when the Sun and Earth will no longer exist in their current form.
However, these same arguments apply to any arbitrary location in the universe and to civilizations 550 that may arise and prosper at any time. 
573
It has been shown that major events in the evolution of the universe occurred near the beginning,
574
when the dominant carrier of the mass density transferred from radiation and neutrinos to "dust" -575 corresponding to z changing from 5500 to 1000 -and then later when dark energy became dominant,
576
at z = 0.7 to 0.4.
577
Dependencies of different types of distances have been calculated as functions of parameters x 578 and z, as well as speeds of their changes. A difference between the cosmological redshift and classical
579
Doppler effect was stressed, which was explained by the fact that a shift of the frequency of a photon 580 occurs not only at the time of its emitting by a cosmical object, but at every point of its path to the 581 observer.
582
We have discussed the concepts of two horizons: geometric, inherent in any expanding model,
583
and kinematic, typical for models expanding with an acceleration. Distances to these horizons, along 584 with speeds and accelerations of evolution of these distances, have been derived as functions of time.
585
Current distances to the horizons are 14.2 Gpc for the first horizon and 4.84 Gpc to the second horizon.
586
The horizons crossed each other 9.8 Gyr ago, when the distance to them was 3.58 Gpc.
587
The current acceleration of expanding space represents the most surprising value: at the Hubble 588 distance, where the expansion rate is equal to the speed of light, the acceleration is about 4 A • /s 2 . Such 589 a value of the acceleration has been reached over the past 6.5 billion years, while it was zero at the 590 beginning of the expansion. A limit on the acceleration for t → ∞ at the limit of the Hubble distance is will increase over time exponentially with an exponent of t/t Λ , where t Λ = 16.5 Gyrs. This means that 594 a second inflation will occur.
595
We have estimated the rate of change of redshifts and apparent luminosities of objects with 596 increasing age of the universe. For distant objects with z > 13.2, the apparent luminosity can grow with time. However, detection of these effects requires very long time intervals between observations, 598 as well as significant improvements in the capabilities of observational instruments in the future.
599
We have estimated distances across which our signal emitted from the Earth can reach 600 extraterrestrial civilizations and from which they can respond to us. These distances are quite large, on 601 the order of 5 Gpc, so that they do not limit the possibilities of contact with other civilizations in the 602 universe.
603
The above discussion provides a quantitative description of various geometric and kinematic
604
properties of the Standard model that is currently considered to be an accurate description of 605 the universe. Future observationally driven revisions of the cosmological parameters such as the 606 Hubble constant would require updates to the exact values of the parameters that we have derived.
607
Nevertheless, as long as the cosmological constant dominates the current and future energy of the 608 universe, seemingly odd features, such as the presence of two horizons, will remain intact.
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